Cellulose, one of polysaccharides, has been reported to emit strong chemiluminescence (CL) in both nitrogen and air. No one has investigated oxidation of mono-and di-saccharides by use of CL technique. Sample used were nine different samples, glucose, fructose, galactose, ribose, maltose, lactose, sucrose, cellobiose, cellulose. CL intensities of all the saccharides were measured at elevated temperatures in both oxygen and nitrogen. Activation energies measured for all the saccharides varied from 4 kcal mol -1 to 19 kcal mol -1 in condition of heating in the nitrogen. It is mysterious that the same furanose (5-membered rings) such as fructose and ribose exhibited a large difference in the value of activation energy; 4 kcal mol -1 for fructose and 16 kcal mol -1 for ribose. Remarkable difference between ribose and fructose is the position of the two hydroxyl groups. CL spectral analysis and molecular orbital calculations provided successfully for solving these mysteries. Photoluminescence of saccharides were also examined. All the saccharides exhibited green luminescence. Only ribose gave also a CL peak at 360 nm probably due to excited carbonyl compounds. This may imply that ribose is susceptible to UV radiation compared to other saccharides. Broad bands observed between 460 -560 nm (blue green to green) could be attributed to phosphorescence of adsorbed oxygen. Chemiluminescence and photoluminescence demonstrated to be powerful techniques for investigating stability of saccharides by heating and UV irradiation.
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